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water, or a ton, say, will be taken into the upper buckets of ; water-wheel, to do work. This ton of water is detached fror the natural supply, and introduced into the wheel; and in th performance of this process great care is taken to have no "fre fall, friction or impact" occur, beyond what is unavoidable.
This simple process of detaching energy-bearing mass fror the stock of it which nature brings to our hands, and its ernbodi ment into the machine with which it is designed to develo power, is simplicity itself. Yet it is necessary to call attention t it in this special way, because it typifies a process which is a: essential part of all energetic cycles, and which appears to be, i thermodynamic cycles, one of the most difficult of all processe for the student to understand.
When the stock of energy-bearing mass is once in the whee it is permitted to lose its vertical separation from the earth, b falling, under resistance and control, to the tail-race level. It : there detached from the wheel and rejected into the tail-race.
According to the mathematics of engineering, if W be tli weight of water taken into the wheel and h be the height c mill-pond above tail-race,, the energy transformed by the fall : Wh. The cycle of events might be portrayed by a plain re< tangular diagram, such as Fig. 10, in which the horizont; abscissae measure weight and the vertical ordinates measui height. If the point D should represent the weight and heigl of the empty buckets at the top of the wheel, DA the weigl: of the water taken in, O^ the height of the mill-pond above th sea-level and OI2 the similar height of the tail-race, then th work done by the falling buckets would be measured by th rectangle I1ABI2 and that by the rising buckets by the rectang! ^CDIj. The net difference, or the rectangle DABC, woul measure the net work done, or Wh. The efficiency with whic
DABC      II the total available fall had been utilized would be -=r-—~—=-^-r
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But under modern conditions the old-fashioned overshot c direct-gravity water-wheel has had to give place to the turbin For handling large quantities of water under heads which ofte exceed the largest practicable diameter for wheels, the turbir is far superior to the older form. For very high heads an small quantities of water, such as occur in the mountains of timing-regions, the Pelton wheel has been used in preference t